Based upon existing literature, stress at the workplace has a negative effect on commitment. The negative effect on commitment jeopardizes individual productivity. 
INTRODUCTION
The present study examines the issue of occupational stress and individual productivity in the context of academic administrators at Malaysian research universities (MRUs). The research focuses on occupational stressors in the workplace, such as work relationships; work-life balance; overload; job security; control; resources and communication; aspects of the job; and pay and benefits. The present study also examines the role played by commitment as a mediator in the relationship between individual productivity and the aforementioned occupational stressors. Occupational stress and its negative impact upon facets of individual productivity, such as the publications of the academic administrators at MRUs, are of principal concern in the present study. Issues relating to other adverse effects of occupational stress including poor commitment and physical and psychological health are also imperative.
The new key performance indicators (KPIs) for MRUs are also creating extra pressure for academics, particularly those holding administrative posts. Following the emergence of new KPIs and surplus targets (i.e., excess responsibilities, additional criteria for excellent achievement or the additional objectives from their administrative posts), academic administrators are likely to face more stresses. Associate professors or professors that hold the position of academic administrator, such as posts in the deanery office and directorships in various functional areas, must assume other tasks, such as chairing or attending meetings, and their responsibilities are not restricted to producing academic papers alone. In short, academic administrators are not likely to have the time and resources to excel in both the academic and administrative arenas. The situation can create further stress since the academic administrators are all subject to the same promotion criteria and tenure. The present study examines the indirect effects of occupational stressors on individual productivity through commitment among academic administrators at MRUs. Several research gaps are found in previous studies concerning stress and productivity. The study of the indirect effects between occupational stressors and individual productivity are very scarce. For example, only Jacobs, Tytherleigh et al. (2007) and Donald et al. (2005) study stress and productivity directly. In addition, the study of commitment as a mediator has not yet been tested within the context of these two variables of stressors and individual productivity. Other studies, such as Glazer and Beehr (2005) employ anxiety and commitment as mediators pertaining to role stressors and turnover intention across four countries.
The examination of indirect effects in stress studies is recommended and highlighted by many stress researchers, including Donald et al. (2005) ; Kelloway, Teed and Kelley (2008); and Webster, Beehr and Christiansen (2009) . The present study contributes to the body of knowledge regarding stress and productivity. In addition, the present study also measures the effect of commitment as a mediator in the relationship between stress and productivity. By understanding such linkages, the present study is able to provide the point of intervention required to reduce stress and improve individual productivity at the workplace.
The remaining the paper is organized as follows. The section continues with review of previous studies which provide as theoretical and empirical basis for the development of the hypotheses in this study. The discussion continues with a section which explains the methodology employed to achieve the objectives of the study. Next, a section is devoted to reports of the results and finding of the study. Finally, the paper wraps up with a section on discussion of the results and conclusion.
LITERATURE REVIEW AND HYPOTHESES DEVELOPMENT ACADEMIC ADMINISTRATOR'S STRESS AND PRODUCTIVITY
Several studies examine stress and productivity in relation to academic administrators in research universities (Gmelch & Burns 1993 , 1994 Gmelch & Miskin 1993 , 1995 Gmelch et al. 1999; Sarros et al. 1999; Singh & Schapper 2009 ). Issues relating to scholarly productivity are also found to affect Australian deans as reported by the national dean's survey study . Academic administrators are challenged by the dual roles of fulfilling administrative duties and academic obligations (Gmelch & Burns 1993 Occupational stressors are defined as the sources of stress commonly found at the workplace. It is generally accepted that job conditions are the principal cause of stress at the workplace (Spector, Dwyer & Jex 1988) . According to the Beehr and Newman's (1978) general model of stress, the environmental facet consists of the employee's work environment that is likely to be involved in job stress. In the present study, the ASSET (Cartwright & Cooper 2002 ) model of stress is utilized. It is the latest and mostly adapted model of stress that evaluates the employee's perception of work place stressors; and the employee's attitude towards the organization. According to the model, there are eight commonly found stressors in the workplace: work relationships; work-life balance; overload; job security; control; resources and communication; aspects of the job; and pay and benefits.
Work Relationships Work relationships are operationally defined as relationships at work between colleagues and/ or superiors. Most jobs demand working with people.
Thus, poor or unsupportive colleagues, subordinates and superiors will be a potential source of stress (Cartwright & Cooper 2002 ).
Work-Life-Balance
In the present study, work-life balance is defined as balancing the differing demands of home and work. The demands of work have the potential to spillover and interfere with one's personal life (Cartwright & Cooper 2002) .
Overload Overload in the present study is defined as unmanageable workloads and time pressures, which can be sources of stress (Cartwright & Cooper 2002 Job Security Expectations concerning lifelong employment is the definition of job security in the present study. Fewer employees expect life time employment today, but the fear of losing a job still remains a potential source of stress (Cartwright & Cooper 2002) .
Control
The definition of control in the present study is the perception of control over the environment, such as how work was organized and performed. The experience of stress is strongly linked to perceptions of control (Cartwright & Cooper 2002) .
Resources and Communication
Resources and communication are defined as the appropriate training, equipment and resources, as well as adequate information and appreciation. To perform their jobs effectively, employees need to feel that they have appropriate training, equipment and resources. They also need that they are adequately informed and are valued (Cartwright & Cooper 2002) .
Aspects of the Job Aspects of the job in the present study are defined as factors derived from the job, such as physical working conditions, type of tasks (e.g. dealing with difficult clients) and the amount of satisfaction (Cartwright & Cooper 2002) . The potential sources of stress can be related to the fundamental nature of the job itself.
Pay and Benefits Pay and benefits are defined as the financial rewards that work provides. The financial or monetary rewards are obviously important since remuneration determines the kind of lifestyle that an individual can lead. In addition, pat and benefits often influence the individual's feelings of self-worth and value to the organization (Cartwright & Cooper 2002) .
COMMITMENT AS THE HUMAN CONSEQUENCES OF JOB STRESS
Commitment is defined as the perceived commitment of the organization to the employee and the commitment of the employee to the organization. According to Cartwright and Cooper's (2002) ASSET model of stress, commitment is the outcome of stress or the human consequences of stress. Individuals who suffer from stress will be less committed to their work and to their organization. The perceived commitment of organization to employees can be measured based upon how far the employees expect to be trusted and respected; and want to feel that it is worth "going the extra mile" for their organization. The perceived commitment of employees to the organization measures the extent to which the employers expect their employees to do their job as best they can; and expect them to be loyal and dedicated to the organization (Cartwright & Cooper 2002) .
INDIVIDUAL PRODUCTIVITY AS ORGANIZATIONAL CONSEQUENCES OF JOB STRESS
Individual productivity is defined in the present study as the teaching, supervision, publication, training, student service, administrative duties, and social responsibility outputs. The performance of academics at MRUs and academics with administrative duties (i.e., academic administrators) are evaluated annually using the seven aforementioned outputs, which are utilized as KPI criteria at MRUs. The occupational stressors from the work environment cause human consequences that result in organizational consequences. This is called the stress process. According to Beehr and Newman's (1978) general theory of stress, organizational consequences consist of key aspects of organizational effectiveness that may be affected by job stress. In the present study, the focus of organizational consequences is on individual productivity. Only output measures are quantified.
Teaching Teaching is labeled as a "local phenomenon", meaning that a faculty member's teaching reputation rarely extends beyond the faculty's campus or even receives recognition for teaching excellence at the national level (Blackburn & Lawrence 1995) . Malaysian public academics perceived teaching as the most productive role compared to research and administration roles (Hassan, Tymms & Ismail 2008) . Therefore, teaching productivity is measured in terms of the number of courses taught.
Supervision The supervision of student research projects is a specialist form of teaching, but others view the activity as a part of research (Ketteridge & Shiach 2009 ). According to James and Baldwin (2006) , supervision involves the fundamentals of good teaching, including concern for students; interest in their progress; and the provision of thoughtful and timely feedback. Therefore, the number of theses supervised is used as the measure of supervision productivity.
Publication
The most popular or commonly used measure of publication productivity is the number of published articles in journals (Creswell 1985; Mamiseishvili & Rosser 2010) . The most recent measurement is the qualitative nature of publication productivity, such as publication in peer-reviewed journals (Print & Hattie 1997) . According to Middaugh (2001) , even though the number of books and journal and conference papers are quantifiable, they are also considered as the qualitative measures of publication productivity because they reveal information about the quality of those activities. Therefore, the three measures of publication productivity in the present study are number of articles published in refereed journals; the number of books authored, co-authored, edited and/or translated; and the number of papers presented or published in proceedings, professional conferences, and/or seminars.
Training A faculty can also be involved in conducting training (e.g., in the use of analytical instruments) (University of Nevada 2007), such as mediational analysis techniques. Training productivity is therefore measured by the number of training conducted by the academics.
Student Service Compared to other dimensions of academic productivity, student service has received little attention from the academe (Rosser & Tabata 2010) . According to Kennedy (1997) , the mission of the university and the duty of the faculty are to work close with the students. Furthermore, research demonstrates that working with the students improves satisfaction among the faculty members (Hagedorn 1996) . In the present study, student service productivity is defined as the activities of advising and mentoring of students' academic matters (i.e., as an academic advisor). Therefore, the number of students mentored and advised formally is measured.
Administrative Duties Administrative duties are considered as a service that should be extended by the academics (Blackburn & Lawrence 1995) and the importance of such duties cannot be denied. Administrative duties are defined elsewhere as commitment to the academy. In the present study, administrative duties are defined as the activities that involve work with internal committees work (e.g., the hiring committee and the senate committee, irrespective of whether chairing or serve as a member). According to Miller (2003) , university committee positions are created at all levels of university administration (i.e., programs; departments or schools; colleges; and university). Therefore, the number of internal committees within which an academic participates is used to measure administrative duties.
Social Responsibility Social responsibility refers to the activities of academics involving participation in external committees or organizations outside the university. These activities include services extended to the government; professional associations; public and community organizations; other universities; and activities such as the external examination of theses, consultancy work and appearances as an invited expert at media events. According to Middaugh (2008) , public services include faculty extension and outreach activities, such as civic service; community workshops; invited talks to community groups; seminars; lectures; and demonstrations. In the present study, the number of external services and/or activities is the measure of social responsibility.
RELATIONSHIP BETWEEN OCCUPATIONAL STRESSORS AND COMMITMENT
Interactional theory (Beehr & Franz 1987) , a generally accepted theory of stress, is a stressor-strain approach which posits that stressors are related to strains. Strain can be defined as the individual's psychological, physical, and behavioral responses to stressors (Cooper, Dewe & O'Driscoll 2001) . Any negative reaction from job stressors is referred to as a strain, but the most commonly studied is psychological strain, which is normally associated with job attitudes such as organizational commitment (Jex & Beehr 1991; Sulsky & Smith 2005 As an extension to the stressor-strain theories, the present study proposes that human consequences will lead to further organizational consequences. From the general model of stress of Beehr and Newman (1978) to the more specific occupational stress model of Beehr (1995) , the work environment (where stressors are located) influence human consequences, which, in turn, affect organizational consequences. In the context of the present study, the strains that the academic administrators at MRUs suffer affect their commitment and, in turn, the poor commitment leads to poor organizational consequences, such as low individual productivity. Other models of stress fall within support the theory of stressor-strain-outcome, including Lang et al. (2007) who theorize that job demands lead to psychological strain and, subsequently, to poor job performance among individuals. This theory has been also supported empirically (Lang et al. 2007; Jacobs et al. 2007; Donald et al. 2005) . Hence, H2 is developed as follows:
H 2 Due to stress, poor commitment is positively related to poor individual productivity.
RELATIONSHIP BETWEEN OCCUPATIONAL STRESSORS AND INDIVIDUAL PRODUCTIVITY
The best known theory concerning the relationship between stress and productivity is the Yerkes-Dodson law regarding motivation and drive (Young 1936) . Job arousal or stressors create performance, but there are three inverted U-shaped curves that explain the relationship. Yerkes-Dodson law demonstrates that performance increases with increasing arousal up to a point, beyond which performance decreases. Jamal (1984) examines the relationship between occupational stressors and employee performance among nurses and finds that the variables are negatively related. Similarly, Abramis (1994) finds a negative linear relationship between role conflict; role ambiguity; job insecurity; and job performance. Recently, the ASSET model of stress (Cartwright & Cooper 2002) , which includes the sources of stress, is linked directly to self-rated productivity and organizational productivity (Jacobs et al. 2007 Krejcie and Morgan (1970) , the minimum required sample size for this population size is 274. A total of 300 respondents are selected. The proportionate stratified random sampling technique is used to determine the size of sample for each RU (i.e., the sample size is based upon the total academic administrators at an MRU divided by the total population of the academic administrators in all MRUs and multiplied by 300). The sample size required for each MRU is depicted in Table 1 , below, and data are then collected based upon the total sample size required for each of the universities. Levels of stress or occupational stressors, commitment, and health are measured from the ASSET (Cartwright & Cooper 2002) questionnaire. Meanwhile, individual productivity measurements are based upon the annual performance criteria (KPIs) of the academic administrators at the MRUs. All items of occupational stressors and commitment are measured on a 6-point scale ranging from 1 (strongly disagree) to 6 (strongly agree). Meanwhile, all individual productivity items are measured using a 5-point scale ranging from 1 (none) to 5 (4 or more). The multivariate assumptions are also tested in the present study. The results indicate that each of the variables distributions are normal, linear, homoscedastic and free from multicollinearity.
In the test of sampling adequacy, the Kaiser-MyerOlkin (KMO) measure of sampling adequacy is greater than 0.60 i.e. 0.914; and Bartlett's test of sphericity is significant (approximate chi-square = 21113.558; p < 0.01), which indicates that the sample utilized is adequate to run a factor analysis (Coakes & Steed 2007) . The extraction method used in the factor analysis is principal axis factoring (PAF) with varimax rotation. Communalities are estimates of the shared, or common, variance among the variables. Next, the total variance explained is observed and 10 factors are extracted from 55 items. This finding can be seen from their eigenvalues exceeding 1. If the 10 factors are extracted, 69 per cent of the variance is explained. According to Cavana, Dlahaye and Sekaran (2001) and Kerlinger and Lee (2000) , significant loadings are 0.30 and above. From the results, all the factor loadings for each variable contribute significantly at 0.30 and above. The reliabilities of the associated scales used are also found to be good and acceptable (Cronbach alpha higher than 0.70), which indicates that the construct validity of all occupational stressors, commitment, and individual productivity are each significant.
Correlation analyses are conducted on all 11 variables. Bivariate relationships between the variables are analyzed. The purpose of conducting correlation analyses is to analyze the relationship between two variables in a linear fashion (Coakes & Steed 2007) . To examine the cause and effect relationships between the variables studied, regression analyses are conducted. Multiple regression analysis techniques are employed to determine: 1) the direct effects between 8 occupational stressors dimensions as independent variables and commitment as the dependent variable; and 2) the direct effects between 8 occupational stressors dimensions as independent variables and individual productivity as the dependent variable. Meanwhile, simple regression analysis is employed to analyze the direct effects of commitment and individual productivity. Commitment, as a mediator, is tested to determine the indirect relationships between occupational stressors and individual productivity. Mediation is a hypothesized causal chain, in which one variable affects a second variable that, in turn, affects a third variable (Newsom 2010) . In the present study, the meditational procedures of Baron and Kenny (1986) and Judd and Kenny (1981) are utilized. In order to meet the criteria of a mediation effect, the following elements are verified:
Step 1, the independent variables must significantly predict or correlate with the dependent variable;
Step 2, the independent variables must significantly predict the mediator variable; Step 3, the mediator variable must significantly predict the dependent variable;
Step 4, when both the independent variable and the mediator variable both predict the dependent variable, the effects of both variables must be reduced.
RESULT AND ANALYSIS
A 100 per cent response rate was achieved from the 300 questionnaires distributed. The stratified sample characteristics of each MRU are analyzed in Table 2 . Overall, the total sample characteristics for the MRUs show typicality in several demographic levels: age between 41 to 50 years old; monthly income between RM5000 to RM10 000; and predominantly male. Most of them have a PhD or equivalent education attainment and are full-time employees.
All occupational stressors are significant (p < 0.01) and negatively relate to commitment, as depicted in Table 3 . Similar results are also found in the relationships between occupational stressors and individual productivity. Stressors are significant (p < 0.01) and negatively relate to individual productivity. The correlation between commitment and individual productivity is significant (p < 0.01) but positive (r = 0.580).
To examine the relationship between occupational stressors and commitment, a multiple regression analysis is employed. The results, reported in Table 4 , show that the model's R 2 is 0.459, indicating that 45.9% of the variances in predicting commitment are explained by the model. The dimensions of occupational stressors (i.e., work relationships; work-life balance; overload; control; resources and communication; and pay and benefits) are found to be significant and negatively related to A simple regression analysis is conducted to examine the direct effects of commitment on individual productivity. As reported in Table 5 , the R 2 for this model is 0.336, demonstrating that 33.6% of the variances in predicting individual productivity are explained by the model. Commitment is found to be significant and positive in its prediction of individual productivity (β = 0.580; p = 0.000). Therefore, H2 of the study is supported.
A multiple regression analysis technique is again employed to determine the direct effects of occupational stressors on individual productivity. The results are reported in Table 6 and show that the model's R 2 was 0.335, which indicates that 33.5% of the variances in predicting individual productivity are explained by this model. The dimensions of stressors that are found to be significant and negatively related to individual productivity are work relationships; work-life balance; job security; control; resources and communication; and pay and benefits. The highest contributor is work relationships (β = -0.278; p = 0.001), followed by job security (β = -0.260; p = 0.003); pay and benefits (β = -0.230; p = 0.018); control (β = -0.213; p = 0.022); work-life balance (β = -0.171; p = 0.025); and resources and communication (β = -0.146; p = 0.029). Therefore, H 3a , H 3b , H 3d , H 3e , H 3f , and H 3h are all supported. However, overload and aspects of the job are found not to be significant, resulting in H 3c and H 3g not being supported.
Next, the mediation analysis is discussed, which focuses upon the fourth step. The first three steps are conducted previously through correlation analysis. In step 4, the indirect effect or role of commitment as the mediator of the stressors and individual productivity is determined using hierarchical regression analysis techniques. The step involves both occupational stressors and commitment in predicting individual productivity. In step 1, all stressors are entered together into the model predicting individual productivity. The R 2 of Model 1 is 0.335, which indicates that the model explains 33.5% of the variances in predicting individual productivity. In step 2, commitment is entered into the existing Webster et al. 2009; Yahaya et al. 2009) . Academic administrators at MRUs that suffer from stress based on the occupational stressors examined in the present study appear to exhibit lower commitment. Additional, the individual productivity of academic administrators also suffers.
The implication for managers at MRUs is that the findings concerning the significant stressors revealed in the present study can be used as a platform to develop an intervention strategy. For instance, work relationships can be improved if people respect each other. Work-life balance can be better if academic administrators possess skills to improve time management. Furthermore, overload problems can be resolved by reducing the amount of teaching assigned to the academicians that hold administrative posts. The finding also imply that that university policy can be improved in terms of job security by promising greater weighting on the administrative achievements of academics in their promotion criteria so that academic administrators are less burdened by publication requirements. The MRU managers should practice empowerment as often as possible as to provide more power to the academic administrators to make fast decisions and gain control over their subordinates. Resources, such as training and research grants, should also be accessible and communicated organizationally. Aspects of the job, such as the physical environment, can be improved by moving into new buildings equipped with better and more modern facilities. Job satisfaction can be improved by promoting academic administrators more quickly. If the MRUs are not able to apply the first theory or primary intervention strategy, managers can work to improve commitment as a second intervention strategy. The final intervention strategy involves the counseling of individuals personally. The productivity of individuals that are "stressed-out" is demonstrated to be negatively affected.
The present study contributes to existing literature by providing empirical evidence concerning occupational stressors in the context of Malaysia. Secondly, the present study also introduces commitment as a mediator. Thirdly, the present study introduces new measurements of outcomes of individual productivity, such as teaching productivity; supervision productivity; publication productivity; training productivity; student service productivity; administrative duties productivity; and social responsibility productivity. By understanding the relationships between stressors, commitment and individual productivity, the present study provides TABLE 7. Hierarchical regression analysis of individual productivity on commitment and occupational stressors
Variable
Step 1 Step 2 suggestions and recommendations to make improvements in relation to stress at the workplace; commitment; and individual productivity. In summary, the present study provides empirical evidence that supports general theories of stress, including Beehr and Newman's (1978) general theory of stress; Beehr's (1995) occupational stress theory; and Cartwright and Cooper's (2002) ASSET model of stress.
